Eight patients with mild to moderate valvular pulmonary stenosis underwent serial physiological studies before surgical intervention. Average pulnwnary valve area at the initial study was o 59 CM.2 and at the second study (average 7-8 serial studies were performed in 8 subjects with mild to moderate valvular pulmonary stenosis to determine how valve area changes with time. These changes are related to normal pulmonary valve growth.
increase of 0 49 cm.2 (p > o0o5).
In normal subjects during early years the pulmonary valve area increases linearly with age and with increasing body surface area. Though (Engle, I957; Sobin et al., I954; Campbell, I960;  Engle, Ito, and Goldberg, I964 serial studies were performed in 8 subjects with mild to moderate valvular pulmonary stenosis to determine how valve area changes with time. These changes are related to normal pulmonary valve growth.
Materials and methods
Eight patients with mild to moderate valvular pulmonary stenosis (5 male, 3 female) underwent serial cardiac evaluation without surgical intervention. Routine clinical studies included x-rays and electrocardiograms. Right heart catheterizations were performed in the usual manner and hydrogen curves were obtained in the pulmonary artery to exclude any coexistent left-to-right shunt (Vogel, Grover, and Blount, I962) . Cardiac output was determined by the Fick method, and pulmonary valve area and pulmonary valve index were calculated using the method of Gorlin (I966). Normal valve areas were calculated from valve circumferences reported by Schulz and Giordano (I962) group.bmj.com on May 4, 2017 -Published by http://heart.bmj.com/ Downloaded from Regression of valvular pulmonary stenosis 781 the diagnosis of right ventricular hypertrophy or in indicating change in right ventricular pressure. In those patients with right ventricular systolic pressures ranging from 35-50 mm. Hg, electrocardiographic evidence of right ventricular hypertrophy was definite in i, questionable in 2, and lacking in the remaining 5 cases. When right ventricular systolic pressure ranged between 50 and 75 mm. Hg, the electrocardiogram suggested right ventricular hypertrophy in 3 instances, but not in the remaining 3 cases. In the 2 cases with right ventricular pressure greater than 75 mm. Hg, the cardiogram showed questionable evidence of right ventricular hypertrophy in one case, and was normal in the other.
Furthermore, the cardiogram was not particularly sensitive in indicating changes in right ventricular pressure. In i patient (Case 2) the right ventricular pressure fell i8 mm. Hg between studies and the cardiogram indicated a decrease in right ventricular hypertrophy though the axis remained at I20°. In the remaining 2 patients (Cases i and 3) the right ventricular pressure fell IS and I3 mm. Hg, respectively, but the cardiogram did not indicate any change nor was right ventricular enlargement suggested in either instance. In one patient (Case 8) the electrocardiogram at age I3 showed right ventricular hypertrophy at the first study; 6 years later, the cardiogram had reverted to normal in spite of the persistence of right ventricular pressures in excess of I00 mm. Hg.
Clinical features Physical examination and routine postero-anterior and lateral chest films were characteristic of valvular pulmonary stenosis in all cases. Three patients had mild to moderate symptoms of dyspnoea on exertion, and 2 of the 3 had some increase in symptoms during the year before their final catheterization and operation. Case 7, the oldest patient in our study, was operated on because of increasing symptoms. Peak right ventricular systolic pressure had decreased slightly during the intervening years, but the transvalvular gradient had not changed. Case 8 had persistent increases in right ventricular pressure (ioo mm. Hg systolic) and the pulmonary valvular gradient remained raised (87 mm. Hg). After operation, right ventricular pressure returned to normal and only a 5 mm. Hg gradient was present across the pulmonary valve. Case 4 showed no clinical change, but was operated on because of a persistent and significant pulmonary valve gradient. There is a linear relation between body surface area (m.2) and pulmonary valve area in normal subjects and in patients with pulmonary stenosis.
Discussion
The The greatest increases in pulmonary valve area were seen in these patients.
Further, it is evident that a significant increase in pulmonary valve area occurred in 3 of the patients under 6 years of age. If body surface area and pulmonary valve area increase at a comparable rate, then the pulmonary valve index will remain unchanged. If, however, the pulmonary valve index increases significantly, one could postulate that the valve is growing proportionately more rapidly than the remainder of the body. Such was the case in 4 of our -patients in whom the pulmonary valve index increased more than i0 per cent between catheterizations. Our experience and that of Moller and Adams (I965) indicates that mild to moderate valvular pulmonary stenosis usually does not increase in severity with age. It is evident that in the very young, significant valve growth does occur. Based on such experience, one might recommend that in those children with mild to moderate valvular pulmonary stenosis who present with minimal symptoms under 5 years of age, operation should be deferred until later in life. It is not inconceivable that certain subjects may show an improvement and reduction in gradient commensurate with the increase in the pulmonary valve area, and may not require surgical correction. Such an hypothesis must await a more detailed evaluation of the natural history of this congenital lesion.
